Objective-To assess the potential for increasing the yield of donors by comparing the current pattern of brain death and organ donation in a neurosurgical unit with that reported in 1981 and with a recent national audit.
Introduction
In the United Kingdom more patients with renal failure are considered suitable for transplantation than in other countries, but there are fewer cadaver donors in Britain than in most European countries.' Views differ about the size of the pool of potential donors and about why only a proportion of possible donors eventually donate organs. There is therefore controversy about how best to increase the supply of kidneys and other solid organs.
In 1981 we reported 609 cases of brain death from this and two other British neurosurgical units,2 and we also reviewed 1228 brain dead renal donors from the records of the United Kingdom Transplant Service.3 By extrapolation we estimated that there are about 4000 cases of brain death in Britain each year. A prospective audit in England suggests, however, that at present only half this number occurs. 4 Of the transplant service's donors in 1977-80, 39% came from the 14% of hospitals that housed a neurosurgical unit3; in 1987 the service recorded that the 12% of these hospitals provided 46% of the kidneys donated.' Head injuries accounted for the deaths of 55% of the donors in the three neurosurgical units2 and 50% of our national sample3 but less than 40% in the recent English audit. 6 Neurosurgical practice clearly influences the supply of donors, and we considered it timely to review recent experience in our neurosurgical unit to discover the current pattern of brain death and of organ donation. We also assesed the potential for increasing the yield of donors.
Patients and methods
The Institute of Neurological Sciences in Glasgow serves a population of 2-7 million in the west of Scotland and includes a neurosurgical intensive care unit of eight beds. The regional renal transplant unit is three kilometres away, but the nearest units for heart, lung, and liver transplants are over 100 km distant.
We identified all deaths over four years , noting whether they occurred on the ward or in the intensive care unit and whether during mechanical ventilation, after ventilation had been stopped, or in patients who had not been ventilated. For patients who died while being ventilated we noted how many were tested for brain death and in how many of these consent for donation was sought, how many became donors, and what organs were taken. The incidence of and reasons for medical unsuitability for organ donation in the different groups were noted. We estimated how many might have become donors among those untested who died while being ventilated and among those from whom ventilation had been withdrawn. The study was prospective for 1989 and retrospective for the previous three years.
Results
Of 553 deaths, 281 (5 1%) were in the intensive care unit; 191 died while being ventilated (35% of all deaths in the neurosurgical unit). Another 92 died during spontaneous breathing after ventilation had been stopped (17% of all deaths); half of these occurred in the intensive care unit, the rest after return to a ward (table I) . At some stage 283 of patients who died had been ventilated (52% of all deaths and 84% of those in the intensive care unit). The number of patients who died while being ventilated ranged from 41 to 64 per Failure to ask or obtain permission from relativesTransplant surgeons often suggest these as important reasons for the low yield of donors, hence the proposals for required request or for opting out registers. However, the English survey and a recent report from Cambridge both showed a request rate of 96%,4 and in Glasgow it was 88%. Refusal rates in these three studies were 30%, 10%, and 30%, respectively; the lower rate in Cambridge was perhaps explained by its coming from a single hospital with an active transplant programme. We found no difference in success rates when requests were made by consultants, senior registrars, or registrars, but it has been suggested that using transplant coordinators or other identified trained staff might reduce the refusal rate. ' Delay also increases the likelihood of hypotension, resulting in organs becoming unsuitable for donation. The British criteria emphasised the need to satisfy the preconditions before the first testing but did not specify a long interval before repeating the tests." 16 In our unit it is unusual for more than an hour to elapse between the first and second testing.
PATIENTS IN WHOM VENTILATION WAS STOPPED BEFORE DEATH
A decision to limit treatment was recorded in the notes of about half of all patients who died in this unit in the past two years. One form of limiting treatment is to stop ventilation, and in the past four years this was done in almost twice as many patients as died while being ventilated without being tested for brain death. Only 12% of those from whom ventilation had been withdrawn had medical contraindications to donation. Several of the 37 suitable patients who died within 24 hours of ventilation being withdrawn might have become donors, as could some of the 28 who lived for up to seven days after artificial ventilation had been stopped. Prolonging their ventilation would, however, raise ethical and resource issues similar to those that arise in the next group of patients.
BRAIN DAMAGED PATIENTS WHO DIED WITHOUT BEING VENTILATED
Some of the patients who die without ever being ventilated are admitted to hospital soon after an acute brain insult, commonly a head injury or an intracranial haemorrhage. Others suffer an acute incident when already in hospital, such as a cardiac arrest or a recurrent subarachnoid haemorrhage or some other sudden relapse or deterioration. When it is evident that the prognosis is hopeless a decision is made not to start ventilation because it would be futile. Some anaesthetists and nurses are not prepared to ventilate such patients with the specific intention of providing donor organs, and this was the reaction of staff in our unit during recent discussions. One objection is reluctance to embark on a major intervention with no prospect ofhelping the patient; another is unwillingness to commit professional time and other intensive care resources in these circumstances.
In 7 International comparisons of the number of donors per million population need to take account of variations in the incidence of fatal head injuries, the proportion of patients who die in hospital, and the proportion in hospital who are ventilated. For example, the head injury death rate per million population in most European countries, in North America, and in Australia is more than twice that in Britain. 18 Moreover, the number of intensive care beds per million population in the United States is 10 times that in Britain, and there is a greater tendency to use technological interventions such as ventilation. The number of fatal head injuries per million population has, however, been slowly but steadily falling in several Western countries over the past 20 years and so has the incidence of ischaemic and haemorrhagic strokes (other than those due to ruptured aneurysm). It is therefore difficult to predict the size of the pool of potential donors because it can vary with time and place.
Conclusions
The absolute number of potential donors depends on many factors, in particular on the definition of a potential donor. The belief that the main reason for losing potential donors is the failure to ask relatives to BMJ VOLUME 301consent is no longer sustainable. There may be scope for seeking more donors among patients who now die after ventilation has been stopped. More 
